ABSTRACT -Liver diseases are responsible for metabolic and cardiorespiratory alterations. The objective of this paper is to correlate the maximal oxygen uptake (VO 2max ) and respiratory muscle strength and evaluating the quality of life in liver transplant candidates.
INTRODUCTION
Advanced liver disease is responsible for metabolic abnormalities and malnutrition, as well as the loss of muscle mass in patients who have advanced liver disease. With that individuals experience changes in functionality and physical inactivity constant. The combination of these factors negatively influences aerobic capacity and activities of daily living, decreasing quality of life in this group of patients (3) . Thus, the rate of maximal oxygen consumption measured by VO 2max can be decreased as a result of the processes of muscle dysfunction and cachexia, which will negatively influence on physical fitness and strength of respiratory muscles in individuals with chronic liver disease (2) . This study aims to evaluate the quality of life and correlate the aerobic capacity (VO 2max ) and respiratory muscle strength in patients with chronic liver disease who are in waiting list for the orthotopic liver transplantation. The study included all individuals who had medical conditions to carry out the proposed procedures. All patients were in clinical monitoring and periodic conditions had to perform the tests recommended, and presented no factors that interfere in the variables measured (non-cooperation, hemodynamic instability, limited mobility and neuromuscular disease).
METHODS

This is
Patients underwent a single moment the following assessment: data recording and the characteristics of the sample through an evaluation form specifically designed, assessing the strength of respiratory muscles through the manometer test and maximal oxygen uptake (VO 2max ). The measurements were made by the same physiotherapist.
The term informed consent was obtained from each patient and the study was approved by the Ethics and Research of Methodist University -IPA, and the Complexo Hospitalar Santa Casa de Porto Alegre.
To measure the strength of respiratory muscles (cm H 2 O) was used a digital manovacuometer MVD 500 (Globalmed ® ), and for assessment of maximal inspiratory pressure (MIP), the individual was asked to undertake a maximal expiration to residual volume, and after proper positioning of equipment in the patient's mouth was made a forced inspiration to reach total lung capacity. To assess the maximal expiratory pressure (MEP) has been requested from the individual who began the maneuver from total lung capacity, which was followed by a maximal forced expiration. To carry out the maneuvers, the equipment should be properly positioned on the patient's mouth to test failure does not exist.
The results were obtained after completion of five maneuvers, resulting in at least three acceptable, where the values did not differ by more than 10% of maximum. The normal values recommended by the Brazilian Society of Pulmonology was used. The quality of life in patients with chronic liver disease on the waiting list for liver transplantation was assessed using the quality of life questionnaire Short Form-36 (SF-36), which describes and evaluates the health status of individuals through multiple domains (physical functioning -SF-36 1 , limited by physical aspects -SF-36 2 ; pain -SF-36 3 , the general health status -SF-36 4 ; vitality -SF-36 5 ; social aspects -SF-36 6 ; mental health -SF-36 7 , limited by emotional aspects -SF-36 8 ). The scores in each domain are obtained by adding the responses of that item, turning these raw scores on a scale where 0 represent poor health and 100 healthy states.
Cardiopulmonary exercise testing for measurement of VO 2max was obtained during exercise testing using maximum incremental protocol of Bruce. The protocol has five stages of 3 minutes each, where the slope and speed were increased in each stage, respectively, 2% and 0.85% miles/h or 1.4 km/h. The test began with 10% slope and 1.7 miles/h or 2.7 km/h.
The Borg scale for measuring the effort of individuals was used before and immediately after tests (5) . Statistical analysis was performed using SPSS (Statistical Package for Social Sciences) version 16.0, and to verify the homogeneity of the sample was applied the Kolmogorov Smirnov. For correlations between variables was used Pearson correlation test. The level of significance was P<0.05.
RESULTS
The clinical and anthropometric sample are described in Table 1 , and the 26 individuals who participated in the study had a mean MELD of 16 ± 5, and 8 patients diagnosed with alcoholic cirrhosis, 16 patients with hepatitis caused by hepatitis C virus and 2 by hepatitis B.
To VO 2max correlate with MIP found a value of r = 0.64 (P = 0.001), and when the VO 2max correlated with the MELD value was r = 0.91 (P = 0.001). In relation to areas of the SF-36 individuals pre-transplant showed low scores on all questionnaire scores, especially in areas relating to functional capacity, limited by physical appearance, pain, general health and vitality.
DISCUSSION
The study demonstrates a positive correlation between muscle strength and maximal oxygen uptake in patients waiting for liver transplantation. We found no findings in the literature citing association or relationship between these variables. However, such disorders are the consequence of pathological processes affecting the liver parenchyma, affecting mainly the mechanism of protein homeostasis, in which give rise to a physical ailment of individuals, negatively affect the aerobic and muscular response (4) . The rate of adenosine triphosphate (ATP), phosphocreatine (PCr) and total magnesium (Mg2+) is decreased in skeletal muscle of patients with cirrhosis, which would explain the reduction in peak VO 2max found in our study. The loss of muscle mass by this type of population may be caused by the decrease in mitochondrial oxidative capacity and/or the number of mitochondria in muscle tissue. This concept was demonstrated by Jacobsen et al. (4) because the highest rates of mitochondrial ATP and PCr were submitted by individuals classified as Child Pugh A compared to patients who had scores B and C. The moment you realize the correlation between the VO 2max vs MELD, have demonstrated a strong inverse correlation between these two variables, confirming that the progression of liver disease has a negative impact on maximum oxygen consumption.
Barcelos et al. (1) evaluated the quality of life in patients before transplantation and found a reduction in the scores of the SF-36 compared with subjects who underwent liver transplantation. Our findings demonstrate that individuals who wait in the waiting list for allocation of grafts have reduced the scores of quality of life.
Finally, we demonstrate that this positive correlation between VO 2max and MIP and the inverse correlation between the MELD and VO 2max may negatively influence the quality of life of patients waiting on the waiting list for orthotopic transplantation liver. 
